Association of a promoter variant in the inducible cyclooxygenase-2 gene (PTGS2) with type 2 diabetes mellitus in Pima Indians.
Recent studies have suggested that prostaglandin-endoperoxide synthase-2 (PTGS2), also known as cyclo-oxygenase 2, plays an etiological role in the development of type 2 diabetes mellitus (T2DM). PTGS2 generates prostaglandins, which negatively modulate glucose-stimulated insulin secretion, and functions as a mediator of the inflammatory response, which is associated with decreased insulin sensitivity. Moreover, the gene encoding this enzyme, PTGS2, is located on 1q25.2, a region that has been linked with early onset T2DM in Pima Indians. To determine the possible role played by PTGS2 in modulating susceptibility to T2DM, we screened approximately 7.0 kb of the gene, corresponding to the promoter, coding sequence, and flanking exon-intron boundaries, and identified five variants, including three single nucleotide polymorphisms (SNPs) in the promoter, one intronic SNP, and one in the 3' untranslated region. With the exception of one rare promoter SNP (minor allele frequency <0.03), all SNPs were typed in approximately 1000 Pima Indians. The range of frequencies for the more common alleles was 0.65-0.88, and we found substantial linkage disequilibrium between all PTGS2 SNP pairs (D'>/=0.95). Variant alleles at two markers, rs20417 and rs2066826, which are located in the promoter and intron 6, respectively, were in strong linkage disequilibrium with each other (D'=0.97) and were associated with a higher prevalence of T2DM. For marker rs20417, individuals with the variant CC genotype had a 30% higher T2DM prevalence compared with subjects with the GG genotype (odds ratio=1.6 per copy of C allele; P=0.01). The variant C allele of rs20417 has been associated with decreased PTGS2 promoter activity, thereby suggesting a possible biological consequence attributable to this polymorphism. These findings indicate that genetic variants in PTGS2 may play a role in mediating susceptibility to T2DM in Pima Indians and are consistent with the hypothesis that chronic inflammation may contribute to the development of T2DM in some individuals.